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1 

£«fc 2 ©BSftJI t, J; fg 2 ©g&ttjf © 

FfflfBlfS 1 ©ElttJf tt. ^lOJSS^i, £©Jgl©8i 

■tzm 2 commit, z.om.2 <Dmmm^zmm.mz 

mk.; mmm 1 ©®Mig?#KjgLTXD- s/w h 

mmm, 2 ©asaa- tai 2 © 3 - ^ g^a- 1 om^mm 
a. wiBSg 1 ©sssgg^tHMiB^gcfcoTr^^n 2( 

[§S*S 2.] StffBJg2 ©3-^gfcfr©Jg 2 ©«MIgfc9- 
fi9©«^«. m2co^®gB^co^a{C^LT. m^co^ 

£St#Sl 1 fE«©»Ka^-\ y K. 
[tt:£3l3] Wa^co^SfS, 3IH6<Jtc:9 0° Tcfe 

WSBSgl ©««»#£ MIEi!eig«£© 30 

4©ti-rn*t-fB«©iiK^^y k. 

«. —=>©■# 6«t4ct t fcn u 

5©&vrtt*fcK*©*gt»»'\y h\ 

tjrzmmm 1 ftnue ©t'^-rn*wcfB«©»^ja^'\ 

mm 1 <D3-?&ftt<Dm£Mm** y^mtmmm2 
<&m t-tzmxm 1 &t> l 6 co^-rnfrizmm&mmm 

-*Z>W<D-t&tf**y7m&frLTttfa-?Z2-?<DMM 50 



2 

itaiBJg 1 ©«SS?^*3J:^*tffB^i@ig©±jc. y ■? 

m&&f&-?zm2<Dxm£. 

t*sb 2 i©^2©«ssa5»»cfi8mwfc 

©3 

S5IBB4©ieTtt, H3SBm2©affi^t^2©3- 
^W»£©*5WH**, ft5fSB^l©«SgPi)-£S5!B*6i@t 

^SB#©?g 2 ©B«tt£H>©jlft#t, |g 2 ©tt4ftga-g> 

JB2©«Mtji*»jt6-r*ci4*i*«i:-raai 
©Mit^ffi. 

M&R 1 2 ] iffifBfg 4 OlgTttv 2 ©fiSg 

[W*^ 13] S9|B^ 1 ©Igrttv 1 ©SES 

V&£m-l <t>3-ir&&&: »Mi©Jifc"J:-oTJWW* 
i£*#IS£-r*ai*3H9^lr>L 1 2©Vi-ftx;6Vfr|2« 
©SWBKa-^y H©S!ji^ffi. 

[tt^Bl 4 ] iftfElfl 4 ©DCS f tJfB^ 2 ©*&& 

«»t«f2©3-^«»*, -o©jiicj:o-ir»*r* 
- -t iT-s w*^ 9 ^ n l 1 3 © vi-rn^ icib« 
<Dmmm^.>\y H©sjg^j*. 
[»*^i 5] wiB^3©xsTtt. ate«R=K..n, 

t»IB^i-yy^£MIBm2©3-^gp^i©p^{cB 
gT^Ci:<£#ii;i:-r-Slt*Jl9^:^L 1 4©^-rn* , > 

itfcm&wmmfs.'sy K©Mit*i*. 
cw*^ i6] mess 3 ®i8tij > unawita-f ;i> 
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3 

ib^ <y :/« t Hi!! 5fg 2 © a - ? t © p«a \z#m b T 
iES-r-5>^i^Wmtf £!it#389ft^b 1 4©<,vrn 

[If #9t 1 7 ] MfESS 1 ©IlTtt. IS 1 ©fiStt»£ 

&&xmm<»±m*^mufm$ % z. t 
§it#^9&v>bi 6<D^-mfrizmm<Dmimm%'\v h 

[^©psb&i&bji] ' 

[0 0 0 1] 

[^©JlTS&IISfl-g?] 
❖ffl©SI^Ma^ll3g^<£*-r^*)^^^y F*5J; 
^©®iS*ffitcMt--5. 

[0 0 0.2] 

[«£*©&*&] ia^, ;\-^^7,^mm.<r>mmm.mm. 

SHBH^oy FibTtt, S^rji*-ffl ©gf3>£! 
Jn (fitT. MR (Magneto Resistive ) tfaf. ) ^ 

&fflt£U£#i (ETF, AMR (Anisotropic Magneto Resi 
stive ) <tfBT. ) ■■«**fflHftAMR* ; ft. E*® 
^Sta (|JtT> GMR (Giant Magneto Resistive ) t 

ifi-r. ) asMi^GMRift^s. amrs? 

h*8AMRA7 F*5^tt#tMR'\ 
yHtP?«n, GMRSfSfflUfcBi^'V HfiGMR 
h*tP?«n-5. AMRmHB. ®f2^Sft*U^ 

[0 0 0 3] ft^y F©ffitg£ft±£i±5?j*fe<i:bT 
tt. MR^AMRM*^GMRBI^©e^;S6t^ft© 
&ntcttm$>2>M3.ffil&\Zg.Z.Z>j5}li J P. MRg©MR 

tt, MR^©XT^TU>^ffi#l©^gP*>e.K«#i© 

I©l&©WS*l£ckoT$iJP£*l-5 : k©T'&-g>. 
CC(C^-5XT^T'J>^®«, WBtSBa^-y K©. fi& 

[0 0 0 4] H^'Vy h*©tt<ig[6)_LC#-3T\ IE 

H©14^rSj±fe**&tlTV^-5. fBg^yF©!* 
H6£*fert3gH<!:bTtt, xn-h/vf h (Throat H 
eight :TH) *n— hA'f M4» 20CD11I 

jWE*=** >y ^S*^bT«(6]-r^Si5^©, XT^T'J 
>yiS«©«B»^6E»«0*«S.TrofiS (iiSS) £ 
fRm^y H©tt^f6]±©fci*{C^ XD-h/vf 
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T^T 'J >^ffi©JPX©^©P«fit«toT$iJffll$tl 
[0 0 0 5] EiAyH©tt«(05S, 

±TC^J*$nfcTSKKffi*«fc^±S5«g©XT^7- >J 
>^ffiT-©ts£gcS i' n >fr*>V7S. * o >^--y— S 

[0 0 0 6] CUT, 01 3&lib01 8£#B&bT, 

^®m^'y K©©it^©-^Jt-r>UT!ttBJt-^. & 
i5. 01 3&^b01 8tC*>HT, (a) iiI7^7'J 
>^®JcSilfe»r®^*b. (b) msags^©xT^ 
7U >^®K¥fT&®rffi£*bT^-5. 

[0 0 0 7] £©Slig:£&Ttt v 3r$V 01 3iZmVK. 

(AI2O3 - TIC) «fc 
20 0 1 <D±\Z. ^J^.«t;P5^- (A 1 

2O3) ±0^«tI10 2* t ^J5/zmgft©p* 
Ttan. Iiii0 2fflli: > W8J:t) 
&-5W£'\<yFffl©TgR->— JPFJll 0 3£, 2~3(i 
m©J?*-tC^fig-T^>. 

[0 0 0 8] #lc, 01 41c^bfeJ;-5(c. Tt»->— ^ 
KH10 3©±lC, Mtf7;k=t4 7 0~10 0nm 

©jp*{cx A>y u smm t br©Tse->-^ h 
y?mi 0 4*^-r^.. ^:tc. tssv—;wh^^ 

-y^l 0 4©JbtC. S4ffl©MRif 10 5^St 
30 Sfc*©MRl*, Sc+nm©JP^-lC^-r^>. 

d©MR^©±lr, MRlf 1 0 5$:^-r^#€iSlC 
MVtmizy* hl^X hA^->Sr^-r-5. £©£ 

«*fef*riB#«WST£!©:7* hlz-^X h/t>— >««HA 
-T-5. *1C, 7tM'^Xh/^->^7Xi'iLT. 
mfcf^:*>S U >^KJ;oTMRBI£X".y^>^b 
T, MRif l 0 5$:^^^. ft*5. MRsg^f 1 0 5 
tt. GMRSf^fci^U AMRffTfeiH. ^ 
tw. Tg6->-;H^=^^>yyMl 0 4©±t, |Slb7^h 
40 ^W^->4-7X^iUT, MRff 10 5-C1 
»«JtC«^Stl^.-*f©SSM 10 6*, &+nm©JP 

[0 0 0 9] ^1C, TBS^-iUP^+yTmi 0 4 43J: 
Z/MR^10 5©±tC. $60HtbT©±SB>— 
^7^110 7 5:. 7 0~1 0 Onm©P*.fCJgBE 
U MR$f 1 0 5Sy-JH?#*7^tl 0 4, 10 

7wics^-r^. 

[0010] i^tc> 01 stc^bfci'Sfc, ;p 
50 y \ i t^m^.'yv<DM^Km^^n^±u^—)v\ : mm 



5 

Tnmmm (kt> T&mmmtimT. ) ios£, ® 

3~3. 5 MmCDjp^-C^fig-r-S. ifctc. TSBJ&ffiJf 1 

t7^I10 9^ 0.2-0. 3 iim<DmWZ&im- 

[0 0 1 1] 01 6JC*Lfec};3{C, ms&m&xD 
fc*IC, fE»^-t-.y:7"Jf l 0 9€rg|5^e<J»CX<>^>^U 
T. h*-;n i 9Sj*j£*-*. #Jc. t2ft^ 

2£. i&2 Mm<DJP^tJ^fiK-r^„ 
[0 0 12] Jfcfc,- BHIC^bfci^t;, X*hl^ 

Xhlii0i5i^jni2©±t;, x^t-hl/^x 
hjf 1 1 3£, m7£'<Drti?->lzMf&.TZ>. X.\z. y* 
h^MH3©±C f§2Jf gGT>»jgtn^f;n i 
4Sr v ^2 jimOf^CM-ri!. X*hI^X 
Ull 3*5<fctf3<.>n l 4©_kfc. x* hl/v'Xh 

h.m 1 1 5±£¥fiflrrs*:Je>{C. 5 C 

©sa-ensaas-rs. 

[0.0 13] CCT, J^H12, 114t7*M/ 
^HHO, 113, 1 1 5-Z&tfc,£tlZ>\limz& 
*)±^-otz^^X.-X^y^xmh^Oo 3:7c. CCDX 
-f ^^XgB©X7^yU>yfg^©^£x^..y^ 

4 5° — 5 5° gfttr&S. ^^y?7.m<D± 
[0 0 14] &lz. @i 8iz*:V?t<k~>lz. Eft?*? 

^110 9, 7*>k7XMll3, 115CD±t. 

— VCK (N i Fe) ^fcttFeNcfcO^^iggJSM 
116*, ^JO. 5~1. OxtmOff^.t^-r-5. £ 
©±gBffi&@/l 1 1611 a 119 *^-b 

t, T&mmm 1 o 8 t&ML, mmmzm^vx^ 

[0015]^ 1OTII1 16^YX:?i:LT, 
«Att^*>3U>iffc±oT, ia«^>yX*Jfl 0 9 ' 
tTSTOIJll 0 8©-gi5*Xy5 L >^-r^. ± 
BS&ffiH 1 1 6©±K. «s|^.«T;i,5^-«fcO?5:-S^— A* 
-3->Il l 7£EM£U ■€-©^®*¥J@'(tL,T. -E- 

y KfDiy^y >J >^ISM L-T, Wg^a^-y Kd» 
tc^TS. Ell 8 (b) fc*L.fc«fc3K, -tg&fiBffiJIl 
1 6 , Efr?* y 7fS 1 0 9 *5 J;C*TSH8«J1 1 0 8 05 

MJA (Trim) ffimtmXtlZ. Z\<D V- U Afltifik: iti 5 
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[0 0 16] B19B. ±MO)^3\Z^xmm^tiTz.m 
&mSSS\y FCD¥®ETT?&£. ai9T(l 
A*-a-hJf 1 1 7*«BSbT^S. @19{C*Lfcct 

oiz. ±mmmmi 1 6«. xT^T'j>^tSi 201 
\zm&zti2>mmuft 1 1 6 at, 3 -on 12,11 

4K#faT3feetCl2®£n3 3-^g|$#l l 6bt4 
*LTt^. fiBtffiSfcfl-l 1 6 aOliU, fZmhyypQg 

10 ^ft^-r-s. 3-/7^1 1 6 b£$>vz>mmm#i 1 

6affll©-g5fi, 119^1 1 6 aMteHM<ts:Z>-r- 
^mzM)$t£tlT^Z>. Z\<D^-/^(D^»<D^mii. 
XT^TV >?m 1 2 0 <h¥fT^S^LT^J^.«4 5 
° S6UV>5. 0<K j?tl08all, hVAmmt 

■t^rctbizT^mmm 1 o 8atxy^>^$nTn-5g6 

[0 0 17] ftii, ^TCDittWCtt, XD-hMht 
20 [0018] 

[0019] iiz\^-n. ±&mmmzMtittz>jj&tv 

30 Ttt. #|;tfcf, 4*H.¥7 - 2 6 2 5 1 9^«tC*$tl 
« fc^ D ±*to n -f ^-rfe ^ x-f ^ i7 x SB©-L 
\Z7*YVi>7, N^^b. 7*MJV^77-fIgl; 

io [002 o] x-r : ^y^xg5-i-te©gp^t-e 

tt. m«7~l 0 Mm«Ji©iS<EI|^S. ^©x-f 
^^^XgP±tc, 7* hl/>?X h*3~4 /im©JP^-e 
X-Y^.y^XHSJt©7* h>i?X h©IU?dt 
M3tfmK±^lT$5tt5t, SiEl!ittCDfe^7* 

©T^Ttt. 0iJx.ti8~i 0 tim&L±<D&?>.<Dy * b U 
vX hgi*l^$n-5„ 

[oo2i] ±KB©j;pict*-y5^D>^— mmmb 

0 y5^7D>T— ^©ifiOXl'— A/^->*f^f5 ! fi l 
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^t? u>*-?-QMi$.-?z>z.t.tit&mzts.z>. sgoT, 

X-f ^^XgB±T, 8~1 0 /Am£Lh©lP^©££:7 

"3fcffWW*©7* hl^X HAW— >S»e/^— >« 
[0 0 2 2] 7* hUy^^^-fCDS^fC, 10 

r©£9^C<fcoT ! b:7;i- hW/X h#!i3tLT\ X* 

[0 023] z\<d&o\z. t¥5fettv mm<m&-y-zrs.pu 
Mis.? z z. t&mmiztsiZi: u o nsjAAtft o jt. 20 

[ 0 0 2 4 ] WUi, 5~10GB/ (-f>f) !©S 

tt, .^P-h/W WO. 6~0, 9#mT, IB&h^ 

y^fftfO. 7~1. 0/tm (^m.9.Y^v^tfi 

0. 8~1. 2 am) £U-5«fc5&tt«a*H*3ft£. 
b^b, ±j£©g*K:«k9. 

0. 7~1. 0/zm (^i^h^y^B^O. 8~ 

1. 2/im) t^:-l)J:-5fC$iJfflir-5C:t^EI»Tfeo 
fc. 

[0 0 2 5] Sfc. tfofcte. 01 9K^Ljfc<k5lC, ± 30 

i 6<Dmmmfti 1 6 a ta-^gp^i 1 6 
b£©ig#^. tfit>t,±^mmm 1 1 6©$s*^t; 

•T^.^*, XP-hA-f h-tfD&gTHO iDfcl-f 
^^XgBWciBBbTt^fc. CtlH x<^y£7X8B 
CD^®±fCtt. 4>I©/£^3-^gB#l 1 6 bzw-tftrz 

*>U x-f^^^X^O^MJ-fC. Eft*?*** 
«fc0%^:^^i|i©3-i7gp^i l 6 b*#j*-r*£., ± 

SBSSSJf 1 1 6 ©«!£., X-f ^^XBB©;|g7G©ftM 

T. #JC, 3-?SE#l 1 6 b tc43tt£/2;^i!B#^ 1)- 40 

T-tSH&ffiJll 1 6*»J«T*»#, COJ:5tiS* 

^©S^JC x^^X8&©gra^S©£*f3tt::J; 
oT, X-i-<-yi7 7.g80«5c©fieT; jESt&^bl' 
^X hA^->£#5;i£7^#&^<E>-T?&3. t£* 
X^<y^Xg&©«7n©&g**Xo— >/W hifP 
fi[STHOt?feSfc*, xn-h;w h-tfp&BTHO 

±wmmm ii 6<D^*m.\z&it2H:z>z.t&-?z so 
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&^«h^5Jl<h»C&-5. m^gfcfrl 1 6 a<D<m&]Emz 
fMflre#S©tt, XD-hMHfDfiSTH0±O 

[0 0 2 6] ^tOtctb. ftmt. XP-h/W h#S< 

tt-t>. »h7»>3>y7h.(NLTS) <S\ ffiS 
^©£*i ±*t D *^-T 7 5 v V X X* -f A £ 

■oft. 

[0 0 2 7] &m*. 2MII1 1 6©&®g& 

6 ats-zwfti i 6 b tnmRmmz. xp 

— h/vf h-tfnfifTHO «fcOt>x>f ^y^XgBflJfcffi 
MT^©-^ XO - KW hifnfigTH 0 Ofi§T. 
±gN8SJIl 16tlTt^&W#^nf. XP- 
h/Vf hif ofilTH 0 ©jfi^Tfiam^fiSiftbTbS 

8 iLm<»%&mb7v?m (.f&bb^ypmifii.. on 

m) -Ctt. A*— h^tt^Wl 5~2 0 d 

h4#tttbTtt. 2 5~3 5 dBSKM^SI 
[0 0 2 8] ^OflfBtttA^^ HT'«, XP- 

/\[*}\zWl8.2tlZ>1gfk<D'\y b'm^lZ&^T. jEBizR 
-Di$—lZrt?—>mPMtJ.-2nT^U\,*. -e©S7C©S 

0. □'f v- HlSr-f t>5 U >^l:<koTl7? 
>tf-?Z>n. XP— hA-f >**»TV»*7j*- hl^i/X 
h^ST-^lCX>v^>y$nTL,*^fci*, -Steffi 

^jsn^mis©^^ HSi^fco^x, xp— h/w 
?m\z}stt2>/\?—><z)mpimmt. ^t^jctto. 

2~0. 5Mm%5g^-r-5. 

[0 0 2 9] ^©fc*, fifcfett, ^3^P.>*- y© 

xp-hA-r h*«s*snfci^i:H. 93iA«to«JO 

TI7^7'J >^ffi©W«SDX*ff /\y HUI^ 

P B ^T©XP-hA-f h©T^—ftCJ;0^<©^S0» 

[0 0 3 0] ft*. #M¥8-=8 7-7 1 7 4^#{C 
«, IB&h7^^©iS^^b©#giL,T> 3<;WJ^ 
^Sn-5iffiiiiS©^iS*. XP->A-f hlfDffiS^S 
(JiT©«*Ji*««Mirr*»») icioittT 
'>ft< tt>3 iEiniffinfe:{4MtcEBLfcO. P-f^©l3 
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#6, £©<fc-5&$ti§Tfi. «(&fij&tfi<fcQ; fEfiMf 
fB©Jf&l!c#i9;^«&K, +^IBem#(7)^S^it^ 
±ri*D©P#P^ge£#3;:<!:#Ti*-f. p 

[0 0 3 1] *^BJtt^*^KS^tC^T^tSnfct> 
©T. ^©B#)te> 8&®H£/Jn$ < Lfc*^{ccfeViT 

[0 0 3 2] 

^n^n^^t&lowJI^SfcSSgl^tfJfS 
T. Sgl©8*tt/ftt. fg 1 ©fiBTOfri:. £©Sgl©SS 

-r^fg 2 ©sMig&ft-i. c©sg 2 <Dmm%mizmm.mz 
<03-?&ftt&&%.. mz. mi<Dmm®mzmLT 

[0 0 3 3] st&HOWKflE&'Sy H©ttifc&*feft» « 

atticaasstu R-z>mmmmz$tm-rz>w<D-&tf* 

l^OMfr&fc&m iis,J;tfSg2 rim®. 40 

fcaesn** i ©s-^gfrfrt^tm i ©«ttjf£ 

J£JdcT££#K, Sgi ©SHIRKS ltx n— h A-f 
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■t3'r;i<«»j0rr*ss3©:r8i, #*y7m&&zfm 

WiZlrl )V(D±\Z. .»2©«ttJi*»jsK-r**4©l8t 
£2©flH£JlttU Efth7V^I«ft£t«H 

m2<D3—?&#t&$?f., I4®lgm SS2©g& 
««#£JB2©3-*»#£©:»JfL«K£, BlOttS 

[0 0 3 4] ^JgnoftKK&Ny l< £&«*©»&& 

ft-c-te. « i ©Kttji©^ i <t>mm&&£tmmkizj: 

*^S#ra#TSJR 2 82 ©«&§&# 

<fc0t>^c#V»*B«r#-rS^2©3-^a?»i:©«E#®J® 

jBfc»iRi-r*fs:«fcB«an*.. 

[0 0 3 5] 4&9B®lHMBft'\9 KSfctt-E-© 

«fi*j*T?tt, ?H2©3-;y-gg#©ff|2©«@ 

sp»#i©«#7&t, sg 2 commmftommzMisT, m& 

[0036] *mwv>mmmm.'\>y p*fctt*© 
gB#i©*t#ffi*gg£. ^i©«aaB^tie&st©^ 

[0 0 3 7] *f6W©»K«^t^y KSJfctt-t© 

§|jg:£fet?tt. 09* Kf. ^l©mSgP»t^l©3-^ 
S'JlH©MfC±-DT^-r-5. 
[0 0 3 8] *%H0*m8AAy K£fcfct€-© 

[0 0 3 9] *fgW©»K»5C\y Pifctt*© 

2©3-i7g6^ < h©KfcgaMLTt)«fc^l^ ^i-^^e 

[0 0 4 0] Sfc, *%HJ©*K««^\-y FoM&Jfm 

tzmz:tm.m*wfiiv. ^-©^ mi©att»*3«fcot 
*fi«s©±ffi*¥fift;5{ia-rs. 

[0 0 4 1] 

i&wcDmt&cDMm] sit. ^mo>mm(ommnz-z>^ 
TmwzmmvTmmizmwrz. 

[*%BJ©m 1 ©*SS©^] 'Srf. Ell^t,iL@8S: 
#figLT, ^BJ©^!©^©^^^^*^^^^ 

(a) «XT^TU>^MtCSil^»rS5^Lx, (b) 
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[o 04 2] xmmommz&zsLmjsmmt. £-r, 

m 1 \Z7xl,tc&z>\z. mZ-iiTJlrfj (A 1 2 O3 
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(57)Abstract 

PROBLEM TO BE SOLVED: To make it possible to correctly 
control the magnetic pole width, to obtain satisfactory overwriting 
characteristics, and to make correctly controllable the throat height 
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SOLUTION: A magnetic pole part 1 8a and an insulated layer 1 1 of a 
low r magnetic pole layer are formed on a yoke part 8 of the lower 
magnetic layer. The throat height is decided by a boundary between 
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part 1 6b which is magnetically connected to the magnetic pole part 
16a and has a larger width than that of the magnetic pole part 16a 
are included in an upper magnetic pole layer 1 6. A boundary 
between the magnetic pole part 1 6a and the yoke part 1 6b is 
arranged on the flat recording gap layer 9. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st and 2nd magnetic layers which consist of at least one layer including two magnetic pole portions 
which the part of the side which is connected magnetically and counters a record medium counters through a gap 
layer, respectively The induction-type MAG sensing element for writing which has the thin film coil arranged in the 
state where it insulated between these the 1st and 2nd magnetic layers It is the thin film magnetic head equipped 
with the above, the 1st magnetic layer of the above The 1st magnetic pole portion and the 1st yoke portion 
magnetically connected with this 1 st magnetic pole portion are included, the 2nd magnetic layer of the above It ! 
connects with the 2nd magnetic pole portion which has the width of face which determines recording track width of 
fac , and this 2nd magnetic pole portion magnetically. While determining throat height in contact with the magnetic 
pole portion of the above 1st further including the 2nd yoke portion which has larger width of face than the 2nd 
magnetic pole portion It has the insulating layer which forms a flat field in a gap layer side, and the border area of 
the magnetic pole portion of the above 2nd and the 2nd yoke portion is characterized by being arranged in the 
position which counters the flat field formed of the magnetic pole portion and the aforementioned insulating layer of 
th above 1st. 

[Claim 2] The edge by the side of the 2nd [ of the yoke portion of the above 2nd ] magnetic pole portion is the thin 
film magnetic head according to claim 1 characterized by having made the predetermined angle and having spread to 
th crosswise outside to the edge of the 2nd magnetic pole portion. 

[Claim 3] The aforementioned predetermined angle is the thin film magnetic head according to claim 2 characterized 
by being 90 degrees substantially. 

[Claim 4] The border area of the magnetic pole portion of the above 2nd and the 2nd yoke portion is the thin film 
magnetic head according to claim 1 to 3 characterized by being arranged in the position corresponding to the border 
area of the magnetic pole portion of the above 1 st, and the aforementioned insulating layer. 
[Claim 5] The magnetic pole portion of the above 1st and the 1st yoke portion are the thin film magnetic head 
according to claim 1 to 4 characterized by the bird clapper from a separate layer. 

[Claim 6] The magnetic pole portion of the above 2nd and the 2nd yoke portion are the thin film magnetic head 
according to claim 1 to 5 characterized by the bird clapper from one layer. 

[Claim 7] The aforementioned thin film coil is the thin film magnetic head according to claim 1 to 6 characterized by 
being arranged between the aforementioned gap layer and the yoke portion of the above 2nd. 

[Claim 8] The aforementioned thin film coil is the thin film magnetic head according to claim 1 to 6 characterized by 
b ing divided and arranged between between the aforementioned gap layer and the yoke portions of the above 1st, 
the aforementioned gap layer, and the yoke portion of the above 2nd. 

[Claim 9] The 1 st and 2nd magnetic layers which consist of at least one layer including two magnetic pole portions 
which the part of the side which is connected magnetically and counters a record medium counters through a gap 
layer, respectively The induction-type MAG sensing element for writing which has the thin film coil arranged in the 
state where it insulated between these the 1 st and 2nd magnetic layers While being the manufacture method of the 
thin film magnetic head equipped with the above and forming the 1 st magnetic layer containing the 1 st magnetic 
pol portion and the 1st yoke portion magnetically connected with this 1st magnetic pole portion The 1st process 
which forms the insulating layer which forms a flat field in a gap layer side while determining throat height in contact 
with the magnetic pole portion of the above 1 st. The 2nd process which forms a gap layer on the magnetic pole 
portion of the above 1st, and the aforementioned insulating layer, The 3rd process which forms a thin film coil so 
that at least a part may be arranged on the aforementioned gap layer, The 4th process which forms the 2nd 
magnetic layer on the aforementioned gap layer and a thin film coil is included, the 2nd magnetic layer of the abov 
It connects with the 2nd magnetic pole portion which has the width of face which determines recording track width 
of face, and this 2nd magnetic pole portion magnetically. At the 4th process of the above, it is characterized by 
arranging the border area of the magnetic pole portion of the above 2nd, and the 2nd yoke portion in the position 
which counters the flat field formed of the magnetic pole portion and the aforementioned insulating lay r of th 
above 1st including the 2nd yoke portion which has larger width of fac than the 2nd magnetic pole portion. 
[Claim 10] The manufactur method of the thin film magn tic head according to claim 9 characterized by forming 
th 2nd magnetic layer so that th edge by the sid of the 2nd [ of th yoke portion of the above* 2nd ] magnetic 
pole portion may make a predetermin d angl and may spr ad to a crosswis outside to the edge of the 2nd 
magnetic pol portion at the 4th proc ss of th above. 

[Claim 1 1] The manufacture method of th thin film magnetic head according to claim 10 characterized by making 
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the aforementioned predetermined angle into 90 degrees substantially. 

[Claim 12] The manufacture method of the thin film magnetic head according to claim 9 to 1 1 characterized by 
arranging the border area of the magnetic pole portion of the above 2nd, and the 2nd yoke portion in the position 
corresponding to the border area of the magnetic pole portion of the above 1st, and the aforementioned insulating 
layer at the 4th process of the above. 

[Claim 13] The manufacture method of the thin film magnetic head according to claim 9 to 12 characterized by 
forming the magnetic pole portion of the above 1st, and the 1st yoke portion by the separate layer at the 1st 
process of the above. 

[Claim 14] The manufacture method of the thin film magnetic head according to claim 9 to 13 characterized by 
forming the magnetic pole portion of the above 2nd, and the 2nd yoke portion by one layer at the 4th process of the 
above. 

[Claim 1 5] The manufacture method of the thin film magnetic head according to claim 9 to 1 4 characterized by 
arranging the aforementioned thin film coil between the aforementioned gap layer and the yoke portion of the above 
2nd at the 3rd process of the above. 

[Claim 16] The manufacture method of the thin film magnetic head according to claim 9 to 14 characterized by 
dividing and arranging the aforementioned thin film coil at the 3rd process of the above between between the 
aforementioned gap layer and the yoke portions of the above 1st, the aforementioned gap layer, and the yoke 
portion of the above 2nd. ..... 

[Claim 17] The manufacture method of the thin film magnetic head according to claim 9 to 16 characterized by 
forming an insulating layer and carrying out flattening processing of the upper surface of the 1st magnetic layer and 
an insulating layer after that at the 1st process of the above after forming the 1st magnetic layer. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the thin film magnetic head which writes in 

at least and has the induction-type MAG sensing element of business, and its manufacture method. 

[0002] 

[D scription of the Prior Art] In recent years, the improvement in a performance of the thin film magnetic head is 
called for with improvement in the field recording density of a hard disk drive unit. The compound-die thin film 
magnetic head of the structure which carried but the laminating of the reproducing head which reads as the thin film 
magnetic head with the recording head which has ah- induction-type MAG sensing element for writing, and has the 
magnetic-reluctance (it is hereafter described as MR (Magneto Resistive).) element of business is used widely. 
There are an AMR element using the ahisotropy magnetic-reluctance (it is hereafter described as AMR (Anisotropic 
Magneto Resistive).) effect as a MR element and a GMR element using the huge magnetic-reluctance (it is'hereafter 
described as GMR (Giant Magneto Resistive).) effect It is only called an MR head and the AMR head dr the 
reproducing head using the GMR element is called GMR head for the reproducing head using the AMR element. For 
th AMR head, field recording density is 1 gigabit / (inch) 2. It is used as the reproducing head which exceeds arid, 1 
for a GMR head, field recording density is 3 gigabit / (inch) 2. It is used as the reproducing head which exceeds: 
[0003] There are a method of changing MR film into the material or structure which was excellent in maghetic- 
r luctarice sensitivity, such as the AMR film to a GMR film; as a method of raising the performance of the 
reproducing head, the method of optimizing MR height of MR film, etc. This MR height says the length (height) from 
the edge by the side of the pneumatic bearing side of MR element to the edge of an opposite side, and it is 1 
controlled by the amount of polishes in the case of processing of a pneumatic bearing side. In addition, the 
pneumatic bearing sides said here are the magnetic-recording medium of the thin film magnetic head, and a field 
which counters, and are also called truck sideV-"'"- i,: -'- w 

[0004] On the other hand, the improvement in a performance of ' a recording head is also called for with the 
improvement in a performance of the reproducing head. There is throat height (Throat HeightTH) as a factor Which 
determines the performance of a recording head. Throat height says the length (height) from the edge by the side of 
a pneumatic bearing side 6f the portion which two magnetic pole layers counter through a record gap layer to the 
edge of an opposite side. ReductionHzatiori of throat height is desired for the improvement 5 in a performance of a 
recording head. This throat height is also controlled by the amount of polishes in the case of processing of a 
pneumatic bearing side. \ ,L ' i . • s i o ^ . - ;.;- v -?-- 

[0005] In order to raise recording density among the performances of a recording head,' it is necessary to raise th 
track density in a magnetic-recording medium. It is necessary to realize the recording head of the ** truck 
structure which narrowed width of face in the pneumatic bearing side of the lower magnetic pole formed in the 
upper and lower sides on both sides of the record gap layer, and an up magnetic pole from several microns to 
submicroh order, arid fbr that, in order to attain 

[0006] Here, with reference to drawing 13 or drawing 18 , an example of the manufacture method of the compound- 
die thin film magnetic head is explained as an example of the manufacture method of the conventional thin film 
magnetic head. In addition, in drawin g 13 or drawing 18 , (a) shows a cross section perpendicular to a pneumatic 
bearing side, and (b) shows the cross section parallel to the pneumatic bearing side of a magnetic pole portion. 
[0007] By this manufacture method, first, as shown in drawing 13 , the insulating layer 102 Which consists of an 
alumina (aluminum 203) is deposited by the thickness of about about 5 micrometers bri the substrate 101 which 
consists of ARUTIKKU (aluminum 203 arid TiC). Next, the lower shield layer 103 for the reproducing heads which 
consists of a magnetic material is formed on an insulating layer 102 at the thickness of 2-3 micrometers! 
[0008] Next, as showri in drawing 14 , on the lower shield layer 103, the spatter deposition of the alumina is carried 
out at the thickness of 70-1 OOnm, arid the lower shield gap film 104 as an insulating layer is formed. Next, MR film 
for forming the MR element 105 for reproduction on th lower shi Id gap film 104 is formed in the thickness of 
dozens of nm. Next, a photoresist pattern is alternativ ly formed in the position which should form the MR element 
105 on this MR film. At this time, the configuration which can perform a lift off easily, for example, a cross-section 
configuration, forms a T typ photoresist pattern. N xt, MR film is **********ed by ion milling by using a 
photoresist pattern as a mask, for exampi , the MR element 105 is formed. In addition, a GMR element is sufficient 
as the MR element 105, and the AMR element is sufficient as it. Next, the electrod layer 106 of the couple 
electrically connected to the MR element 105 is formed in the thickness of dozens of nm by using the photoresist 
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pattern same on the lower shield gap film 104 as a mask. 

[0009] Next, the up shield gap film 107 as an insulating layer is formed on the lower shield gap film 104 and the MR 
element 105 at the thickness of 70-100nm, and the MR element 105 is laid underground in the shield gap film 
104,107. 

[0010] Next, as shown in drawing 15 . on the up shield gap film 107, it consists of a magnetic material and the lower 
[ an up shield layer-cum-] magnetic pole layer (it is hereafter described as a lower magnetic pole layer.) 108 used to 
the both sides of the reproducing head and a recording head is formed at the thickness of about 3-3.5 micrometers. 
Next, the record gap layer 109 which consists of an insulator layer, for example, an alumina film, is formed on the 
lower magnetic pole layer 1 08 at the thickness of 0.2-0.3 micrometers. 

[001 1] Next, as shown in drawing 16 , for magnetic-path formation, the record gap layer 109 is ********** e d 
partially and a contact hole 1 19 is formed. Next, the photoresist layer 110 which determines throat height on the 
record gap layer 109 is formed in a predetermined pattern by the thickness of about 2 micrometers. Next, the thin 
film coil 1 12 of the 1st layer for the recording heads of an induction type is formed on a photoresist layer 1 10 at the 
thickness of about 2 micrometers. 

[0012] Next, as shown in drawing 1 7 , a photoresist layer 1 13 is formed on a photoresist layer 1 10 and a coil 1 12 at 
a predetermined pattern. Next the thin film coil 1 14 of the 2nd layer is formed on a photoresist layer 1 13 at the 
thickness of about 2 micrometers. Next, a photoresist layer 1 15 is formed on a photoresist layer 113 and a coil 114 
at a predetermined pattern. Next, in order to carry out flattening of the photoresist layer 115 top, it heat-treats at 
the temperature of about 250 degreeC. 

[001 3] Here, the portion which rose in the shape of [ which is formed by the coil 1 1 2,1 1 4 and the photoresist layer 
110,113,115 ] a mountain is called apex section. Moreover, the inclination by the side of the pneumatic bearing side 
of this apex section is called apex angle. Generally an apex angle is 45 degrees - about 55 degrees. Formation of a 
recprdjng track is attained by forming an up magnetic pole layer on the apex section. 

[0014]. Next, as shown in drawing 18 . the up magnetic pole layer 116 which consists of a permalloy (NiFe) of the 
magnetic material for recording heads, for example, high saturation-magnetic-flux-density material, or FeN is formed 
on the record gap layer 109 and a photoresist layer 113,115 at the thickness of about 6.5-1.0 micrometers. Besides, 
through a contact hole 119, the section magnetic pole layer 116 contacted the lower magnetic pole layer 108, and is 
connected magnetically. 

[0015] Next, it **********s by ion milling by using the up magnetic, pole layer 116 as a mask in a part of record gap 
layer 109 and lower magnetic pole layer 108. Next, the overcoat layer 1 1 7 which consists of an alumina is formed on 
the up magnetic pole layer 116, flattening of the front face is carried out, and the pad for electrodes which is not 
illustrated is formed on it. Finally, a slider is machined, the pneumatic bearing side of a recording head and the 
reproducing head is formed, and the thin film magnetic head is completed. As shown in drawing 18 (b), the structure 
where some each side attachment walls of the up magnetic pole layer 1 1 6, the record gap layer 109, and the lower 
magnetic pole layer 108 were perpendicularly formed in the seH^adjustment target is called trim (Trim) structure. 
According to this trim structure, the increase in the effective width of recording track by the breadth of the 
magnetic flux generated at the time of the writing of a ** truck can be prevented. 

[001 6] Drawing 1 9 is the plan of the thin film magnetic head manufactured as mentioned above. In addition, the 
overcoat layer 11 7 is omitted in drawin g 1 9 . As shown in drawing 19 . the up magnetic pole layer 1 1 6 has magnetic 
pol partial 116a arranged at the pneumatic bearing side 120 side, and yoke partial 116b arranged in the position 
which counters a coil 112.114. The width of face of magnetic pole partial 1 1 6a determines recording track width of 
face. The part by the side of magnetic pole partial 116a in yoke partial 116b is formed in the shape of [ to which the 
magnetic pole partial 116a side becomes thin ] a taper. The rim of the portion of the shape of this taper is making 
45 degrees as opposed to the field parallel to the pneumatic bearing side 120. Among drawing, in order that sign 
108a may consider as trim structure, the lower magnetic pole layer 108 expresses the portion into which it 

[0017] In addition, by the following explanation, the position of the. edge by the side of the pneumatic bearing side of 
th insulating layer which determines throat height is called throat height zero position, and it expresses with a sign 
TH0. . ■ \ " 

[0018] 

[Problem(s) to be Solved by the Invention] In order to enable high surface density record in recent years, it is 
required that recording track width of face (henceforth magnetic pole width of face), i.e., the width of face of a 
magnetic pole portion, should be made smalj, for example, submicrpn order or width of face not more than it which is 
0.5 micrometers is desired. There is technology, of dividing and forming an upper part [ former ] magnetic pole layer 
in a magnetic pole portion and a yoke portion as technology for realizing such narrow magnetic pole width of face. 
[0019] By the way, as a method of forming an up magnetic pole layer, as shown in JP,7-262519A the frame 
galvanizing method is used, for example. When forming an up magnetic pole layer using the frame galvanizing method, 
on the who! , the thin electrod lay r which consists of a permalloy is first form d by sputtering on the apex section 
which is th coil portion which rose in the shape of a mountain. N xt, on it, a photor sist is appli d, patterning is 
carried out according to a photolithography process, and the fram for plating (out r frame) is formed. And an up 
magnetic pole layer is formed by th galvanizing method by using as a s d layer the electrode layer formed 
previously. 

[0020] However, th r is th difference of elevation 7-10 micrometers or more in the apex section and oth r 
portions, for example. On this apex section, a photoresist is applied by the thickn ss of 3-4 micrometers. Supposing 
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the thickness of the photoresist on the apex section is at least 3-micrometer or more need, since the photoresist 
with a fluidity gathers for the method of a low, in the lower part of the apex section, a photoresist film with a 
thickness of 8-10 micrometers or more will be formed, for example. 

[0021] In order to realize recording track width of face of submicron order as mentioned above, it is necessary to 
form the frame pattern of the width of face of submicron order with a photoresist film. When dividing and forming an 
up magnetic pole layer in a magnetic pole portion and a yoke portion and recording track width of face becomes 
submicron order, it is necessary to form not only a magnetic pole portion but a yoke portion by submicron order. 
Therefore, you have to form the detailed pattern of submicron order on the apex section wjth a photoresist film with 
the thickness of 8-10 micrometers or more. However, it was very difficult on the manufacturing process to form th 
photoresist pattern of such thick thickness by ** pattern width of face. 

[0022] And at the time of exposure of a photolithography, the light for exposure reflects by the ground electrode 
lay r as a seed layer, a photoresist exposes, collapse of a photoresist pattern etc. arises and a sharp and exact 
photoresist pattern is no longer obtained by this reflected light. 

[0023] Thus, when magnetic pole width of face became submicron order conventionally, there was a trouble that it 
became difficult to form an up magnetic layer with a sufficient precision. Moreover, even when an up magnetic pol 
lay r was divided and formed in a magnetic pole portion and a yoke portion, there was a trouble that it became 
difficult to form a yoke portion in the position corresponding to a magnetic pole portion with a sufficient precision. 
[0024] For example, 5-10GB/(inch)2 From the thin film magnetic head which has high field recording density, throat 
height is 0.6-0.9 micrometers, and specification which recording track width of face calls. 0.7- 1.0 micrometers 
(effective magnetic^track width of face is 0.8-1.2 micrometers) is required. However, it was difficult to control 
magnetic pole width of face by the conventional technology for an above-mentioned reason to be set to 0.7-1.0 
micrometers (for effective magnetic-track width of face to be 0.8-1.2 micrometers). 

[0025] Moreover,, as conventionally shown in drawing 1 9 , the portion from which the border area of magnetic pole 
partial 116a of the up magnetic pole layer 116 and yoke partial 116b, i.e., the width of face of the up magnetic pol 
layer 116, changes was arranged to the apex section side rather than the throat height zero position TH0. This is 
because it is difficult to form latus yoke partial 116b of width of face on the s|ant face of the apex section. 
Hereafter, the reason is explained. If yoke partial 1 1 6b of larger width of face than recording track width of face is 
formed on the slant face of the apex section, you have to change suddenly the width of face of the up magnetic 
pole layer 116 from the latus width of face in yoke partial 116b to the same width of face as the recording track 
width of face of submicron order in the position of the root of the apex section. However, when forming the up 
magnetic pole layer 1 16 using a photolithography, it was impossible to have changed width of face in this . way. That 
is because it is the position of the root of the apex section and an exact photoresist pattern cannot be obtained by 
the reflected light from the slant face of the apex section at the time of exposure of a photolithography. Since th 
position ? of the root of the apex section is the throat height zero position TH0 conyentionajly, it is the throat height 
zero position TH0, and it will be said that width of face of the up magnetic pole layer 116 cannot be changed 
suddenly. It is from the throat height zero position TH0 that the width of face of magnetic pole partial 11 6a is : 
correctly controllable from the position of 1-2-micrometer or more beyond in. the pneumatic bearing, side 120 side. 
[0026] Therefore, throat height became long conventionally and there was a trouble that the write-in property called 
flux rise time which expresses the time of the over-writing property which is a property in the case of carrying out 
overwrite of the data, a nonlinear. transition shift (NLTS), and the standup of a magnetic fjejd with the upper shell 
pan already written in on the record medium was not improvable. ; , , . 

[0027] Moreover, conventionally, since the border area of magnetic pole partial 1 1 6a of the up magnetic pole layer 
1 1 6 and yoke partial ,1 1 6b is arranged to an apex section side rather than the throat height.zero position; TH0 Near 
th throat height zero position TH0, volume sufficient as an up .magnetic pole layer : 11 6, was not obtained, but > 
magnetic flux was saturated near the throat heijght zero position THQ, and. the phenomenon , in which, it became : ^ 
impossible for magnetic flux to fully reach to the nose of cam of a magnetic pole portion had occurred. As a result 
(th effective width of recording track is 1.0 micrometers), for example, recording. track width of face of 0,8 v . r ,< : 
micrometers, the value which shows an over-writing property turned into about 15-20dB and a low value, and th re 
was a trouble, that sufficient over-writing property was not securable. In addition, as an over-writing property, about 
25-35dB is required. ■ ^ > f - : !. o •• . s v ; . - 

[0028] Moreover, in the conventional thin film magnetic head, although the photoresist layer surrounding a coil ; has 
det rmined throat height, in two or more head elements formed in a wafer with- this, same photoresist layer,, the 
pattern array is not made correctly and uniformly. Since it will together to the photoresist layer which 

has determined throat height in .case it expands in case this photoresist layer is heat treatment, or the seed layer of 
a coil is **********ed by ion milling, the greatest reason is because it was difficult to arrange i the position of the 
edg of the photoresist layer which determines throat height about two or more head elements arranged by. the 
single tier. The alignment error of the pattern between two or more head elements arranged by the. single tier is . 
gen rated no less than 0.2-0.5 micrometers, when many. , , . 

[0029] Therefor , when the throat height of submicron order was required and polish processing of a pn umatic .« 
bearing side was conventionally performed to the bar with which it was started from the wafer and two or more h ad 
elem nts wer arranged by th single tier, there was a trouble that many yield loss occurred-by the het rogen ity of 
th throat height between head lements. 

[0030] In addition, it arrang s in the position which turned the nose of cam of an insulating layer in which a coil is 
formed to the back gap (portion which an up-and-down magnetic pole lay r contacts), and separated it from the , 
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throat height zero position at least 3 micrometers as a means of the densification of a recording track, or the thin 
film magnetic head which separated 10 micrometers or more of starting positions of a coil from the throat height 
zero position, and has arranged them is proposed by JP,8-877174,A. However, with such structure, magnetic-path 
length cannot become long, and neither the intensity of record magnetic field sufficient when the frequency of 
recording information is high, nor the chronocline of a standup can be obtained, but there is a trouble that the 
property of the thin film magnetic head deteriorates. 

[0031] this invention was made in view of this trouble, and the purpose is to offer the thin film magnetic head which 
enabled exact control of throat height, and its manufacture method while making it possible exact control of 
magnetic pole width of face, and to acquire sufficient over-writing property, when magnetic pole width of face is 
made small. 
[0032] 

[Means for Solving the Problem] The 1st and 2nd magnetic layers which consist of at least one layer including two 
magnetic pole portions which the part of the side which the thin film magnetic head of this invention is connected 
magnetically, and counters a record medium counters through a gap layer, respectively, It is the thin film magnetic 
head equipped with the induction-type MAG sensing element for writing which has the thin film coil arranged in th 
state where it insulated between these the 1st and 2nd magnetic layers, the 1st magnetic layer The 1 st magnetic 
pol portion and the 1st yoke portion magnetically connected with this 1st magnetic pole portion are included, the 
2nd magnetic layer It connects with the 2nd magnetic pole portion which has the width of face which determines 
recording track width of face, and this 2nd magnetic pole portion magnetically. While determining throat height in 
contact with the 1st magnetic pole portion further including the 2nd yoke portion which has larger width of face than 
the 2nd magnetic pole portion It has the insulating layer which forms a flat field in a gap layer side, and the border 
area of the 2nd magnetic pole portion and the 2nd yoke portion is arranged in the position which counters the flat 
field formed of the 1st magnetic pole portion and insulating layer. In addition, in this application, a border area means 
the field which shows the boundary of two portions, and a field with a certain amount of breadth is also included lik 
[ when changing from one / the line which shows the boundary of two portions, or not only a cross section but / 
portion to the portion of another side gradually, in case the changing field is shown ]. 

[0033] The 1st and 2nd magnetic layers which consist of at least one layer including two magnetic pole portions 
which the part of the side which the manufacture method of the thin film magnetic head of this invention is 
connected magnetically, and counters a record medium counters through a gap layer, respectively, It is the 
manufacture method of the thin film magnetic head equipped with the induction-type MAG sensing element for 
writing which has the thin film coil arranged in the state where it insulated between these the 1st and 2nd magnetic 
lay rs. The 1st magnetic pole portion, While forming the 1 st magnetic layer containing the 1st yoke portion 
magnetically connected with this 1 st magnetic pole portion The 1 st process which forms the insulating layer which 
forms a flat field in a gap layer side while determining throat height in contact with the 1 st magnetic pole portion, 
The 2nd process which forms a gap layer on the 1st magnetic pole portion and an insulating layer, The 3rd' process 
which forms a thin film coil so that at least a part may be arranged on a gap layer. The 4th process which forms the 
2nd magnetic layer on a gap layer and a thin film coil is included, the 2nd magnetic layer It connects" with the 2nd 
magnetic pole portion which has the width of face which determines recording track width of face; arid this 2nd 
magnetic pole portion magnetically: At the 4th process; the border area of the 2nd magnetic pole portion and the 
2nd yoke portion is arranged including the 2nd yoke portion which has larger width of face than the 2nd magnetic 
pole portion in the position which counters the flat field formed of the 1st magnetic pole portion and insulating layer. 

[0034] By the thin film magnetic head or its manufacture method of this invention, while throat height is determined 
by the 1st magnetic pole portion and insulating layer of a magnetic layer, a fiat field is formed in a gap layer side of 
them. [1st ] And the border area of the 2nd magnetic pole portion which has the width of face which determines 
recording track width of face, and the 2nd yoke portion which has larger width of face than the 2nd magnetic pole 
portion is arranged in the position which counters the flat field formed of the 1st magnetic pole portion and 
insulating layer/ v • ; " : - odf - :, - f ' v - - ^- ; .* t - - -h-- L--i:- ,?■!•;:■ >r - 

[0035] Moreover, the edge by the side of the 2nd [ of the 2nd yoke portion ] magnetic pole portion makes a 
predetermined angle, and it is made to spread to a crosswise outside to the edge of the 2nd magnetic pole portion, 
for xample by the thin film magnetic head or its manufacture method of this invention: As for a predetermined < : 
angle, it is desirable that it is at 90 degrees substantially^ ^ - r , t .?? r ; ^ b* t v.i* 

[0036] Moreover, by the" thin film magnetic head or Its manufacture method of this invention- the border area of the 
2nd magnetic pole portion and the 2nd yoke portion is arranged in the position corresponding to the border area : of 
the 1st magnetic pole portion and an insulating layer; for example. 

[0037] Moreover, by the thin film magnetic head or its manufacture method of this invention, the 1 st magnetic pole 
portion and the- 1st yoke portion are formed by the separate layer, for example. 

[0038] Moreover/by th thin film magnetic head or its manufacture method of this invention, th 2nd magnetic pole 
portion and th 2nd yok portion ar formed by one layer, for exam pi . ; M 

[0039] Moreover; by th thin film magn tic head or its manufactur method of this inv nti n, it may arrange betwe n 
a gap layer and the 2nd yoke portion, and between between a gap layer and th 1st yok portion, a gap layer, and 
the 2nd yoke portion, it may divid and a thin film coil may b arranged, for xampl . 

[0040] Moreover, by th manufactur method of the thin film magnetic h ad of this inv ntion, at th 1 st process, 
after forming the 1 st magnetic layer, an insulating layer is formed and flattening processing of the upper surface of 
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the 1 st magnetic layer and an insulating layer is carried out after that, for example. 
[0041] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained in detail with 
reference to a drawing. . 

[the gestalt of operation of the 1st of this invention] — with reference to drawing 1 or drawing 8 , th manufactur 
method of the compound-die thin film magnetic head as the manufacture method of the thin film magnetic head 
concerning the gestalt of operation of the 1st of this invention is explained first In addition, in dra wing 1 or drawing 
6 , (a) shows a cross section perpendicular to a pneumatic bearing side, and (b) shows the cross section parallel to . 
the pneumatic bearing side of a magnetic pole portion. 

[0042] By the manufacture method concerning the gestalt of this operation, first, as shown in drawing 1 . the 
insulating layer 2 which consists of an alumina (aluminum 203) is deposited by the thickness of about 5 micrometers 
on the substrate 1 which consists of ARUTIKKU (aluminum 203 and TiC). Next, the lower shield layer 3 for the 
reproducing heads which consists of a magnetic material, for example, a permalloy, is formed on an insulating layer 2 
at the thickness of about 3 micrometers. The lower shield layer 3 uses for example, a photoresist film as a mask, 
and forms it alternatively on an insulating layer 2 by the galvanizing method. Next, although not illustrated, the 
insulating layer which consists of an alumina is ground to the whole until it forms in the thickness of 4t6 
micrometers, for example, the lower shield layer 3 is exposed with CMP (chemical machinery polish), and flattening 
of the front face is carried out to it. 

[0043] Next, as shown in drawing 2 , on the lower shield layer 3, the spatter deposition of an alumina or the- 
CHITSU-ized aluminum is carried out at the thickness of 70-1 OOnm, and the lower shield gap film 4 as an insulating 
layer is formed. Next, MR film for forming the MR element 5 for reproduction on the lower shield gap film, 4 is form d 
in the thickness of dozens of nm. Next, a photoresist pattern is alternatively formed in the position which should 
form the MR element 5 on this MR film. At this time, the configuration which cap perform a lift off easily, for 
example, a cross-section configuration, forms a T type photoresist pattern. Next, MR film is *^*^**^*ed by ion . 
milling by using a photoresist pattern as a mask, for example, the MRtelement 5 is. formed. In addition, a GMR, 
element is sufficient as the MR element 5, and the AMR element, is sufficient as it. Next, the electrode layer 6 of th 
couple electrically connected to the MR element 5 is formed in the thickness of dozens of nm by using the 
photoresist pattern same on the lower shield gap film 4 as a mask. Next, the up shield gap film 7 as an insulating 
layer is formed on the lower shield gap film 4 and the MR element 5 at the thickness of 70-100nm, and theMR 
element 5 is laid underground in the shield gap ; film 4 and 7. Next,, on the up shield gap film 7, it consists of a , 
magnetic material and the yoke portion 8 of the lower [ an up shield layer-cum-] magnetic pole layer (it is hereaft r 
described as a lower-magnetic pole layer.) used to the both sides of the reproducing head and a recording head is . 
alternatively formed by the.thickness of about 1.0-1.5 micrometers. . . ; 

[0Q44] Next, as shown in drawing 3 , magnetic pole partial 18a of. a lower magnetic pole layer and magnetic layer 18b 
for magnetic-path formation are alternatively formed by the thickness ^ of 2.CH:2.5 micrometers by the magnetic 
material on the yoke portion 8. With a pneumatic bearing side,, the position of the edge, of an opposite side forms the 
magnetic pole portion 18 so that it may come near the position of the edge of an opposite side with the pneumatic 
bearing side of the MR element 5. Using the material of NiFe :(nickel:80 % of the weight, Fe:20 % of the weight) and 
NiFe (nicke1:45 % of the weight, Fe:55 % of the weight) which is high saturation-magnetic-flux-density material, 
magnetic pole partial 18a and magnetic layer 18b may be formed by the galvanizing method, and may be, formed by 
the spatter using material, such as FeN, FeZrN, etc. which are high saturati on-magnetic-flux-density material. In . 
addition, you may use CoFe, Co system amorphous material, etc. which are high saturatipn-magneticTtflux-*density 
material. ; , 

[0045], Next, the insulating layer 1,1 which consists of an alumina is formed in the whole by the thickness of about 3- 
4 micrometers. Next, for example by CMP, an insulating layer 1 1 is ground and flattening of the, front face is carri d 
out until magnetic pole partial 18a and magnetic layer 18b are exposed. With the gestalt of this operation, the 
position of the border area of magnetic pole partial 18a and an insulating layer 1 1 turns into the throat height zer 
position TH0.. ■ .1 • ■. . 

[0046] Next, as shown in drawing 4 , the record gap layer 9 which consists of an insulating material is formed by th 
thickness of 0.2-0.3 micrometers on an insulating layer 11, magnetic pole partial. 18a, and magnetic layer 18b: 
Generally as an insulating material used for the record gap layer 9, there are an alumina, alumimium nitride, silicon 
oxide system material, and silicon nitride system material. ... 

[0047] Next, for magnetic-path formation, in the portion on magnetic layer 18b. the record gap layer 9 is 
**********ed partially and a contact hole 19 is formed. 

[0048] Next, in the portion on an insulating layer 1 1, the thin film coil 12 of the 1st layer for the recording heads of 
an induction type is formed on the record gap layer 9 at the thickness of , 1.5-2.0 micrometers. 
[0049] Next, as shown in drawing 5 , a photoresist layer 13 is formed on the record gap layer 9 and a coil 12 at a 
pr determined pattern. Next, in order to carry out flatt ning of th photoresist lay r, 13 top, it h at-treats at the 
temperatur of 250 degreeC. Next, the thin film coil 14 of th 2nd layer is formed on a photor sist layer 13 at th 
thickness of 1.5-2.0 microm ters. Next, a photoresist lay r 15 is formed on a photoresist layer 13 and a coil 14 at a 
pr determin d pattern. Next, in order to carry out flattening of th photoresist lay r 15 top, 4t heat-treats at the 
temperatur of 250 degreeC. 

[0050] Next, as shown in drawing 6 , the up magnetic pol layer 1 6 which consists of a magnetic material for 
recording heads is formed on the record gap layer 9 and photor sist layers 13 and 15 at th thickn ss of about 2-4 
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micrometers. Besides, the section magnetic pole layer 16 contacted magnetic layer 18b through the contact hole 19, 
and is connected magnetically. Using the material of NiFe (nickel:80 % of the weight, Fe:20 % of the weight) and NiFe 
(nickel:45 % of the weight Fe:55 % of the weight) which is high saturation-magnetic-flux-density material, the up 
magnetic pole layer 16 may be formed by the galvanizing method, and may be formed by the spatter using material, 
such as FeN, FeZrN, etc. which are high saturation-magnetic-flux-density material. In addition, you may us CoFe, 
Co system amorphous material, etc. which are high saturation-magnetic-flux-density material. Moreover, it is good 
also as structure which laid the insulator layer of an inorganic system, and magnetic layers, such as a permalloy, on 
top of many layers for the up magnetic pole layer 1 6 because of an improvement of a RF property. 
[0051] Next, the record gap layer 9 is alternatively **********ed by dry etching by using the up magnetic pole layer 
16 as a mask, the dry etching at this time — for example, BCI2, CI2, CF4, and SH6 etc. — reactive ion etching (RIE) 
using gas is used Next, it considers as trim structure as ********** s about about 0.3-0.6 micrometers alternatively 
and showed magnetic pole partial 18a of a lower magnetic pole layer to drawing 6 (b), for example by argon ion 
milling. According to this trim structure, the increase in the effective width of recording track by the breadth of the 
magnetic flux generated at the time of the writing of a ** truck can be prevented. Next, on the up magnetic pole 
layer 1 6, the overcoat layer 17 which consists of an alumina is formed in the thickness of 20-40 micrometers, 
flatt ning of the front face is carried out, and the pad for electrodes which is not illustrated on it is formed Finally, 
polish processing of a slider is performed, the pneumatic bearing side of a recording head and the reproducing head 
is formed, and the thin film magnetic head concerning the gestalt of this operation is completed. 
[0052] With the gestalt of this operation, a lower magnetic pole layer (8 18a) is equivalent to the 1st magnetic lay r 
in this invention, and the up magnetic pole layer 16 is equivalent to the 2nd magnetic layer in this invention. 
[0053] The plan of the thin film magnetic head which drawing 7 requires for the gestalt of this operation 
manufactured as mentioned above; and drawing'8 are the perspective diagrams of the thin film magnetic head 
concerning the gestalt of this operation: The overcoat layer 1 7 is omitted in any drawing: In addition, in drawing 7 , 
among drawing, in order that sigh 1 8A may consider as trim structure, magnetic pole partial 1 8a of a lower magnetic 
pole layer-expresses the portion into which it tt*&****tts. : 
[0054] As shown in drawing 7 and drawing 8 : the up magnetic pole layer 16 has magnetic pole partial 16a arranged 
at the pneumatic bearing side 20 side, and yoke partial 16b arranged in the position which counters coils 12 and 14. 
The width of face of magnetic pole partial 1 6a determines recording track width of face. The wrdth of face 'of yoke 
partial 16b is larger than the width of face of magnetic' pole partial 16a. The part by the side of magrietic pole partial 
16a in yoke partial 1 6b is formed in the shape of [ to which the magnetic pole partial 1 6a side becomes thin ] a 

taper. ! ' : ' •"■.= •-• ■■■>• : ;>s-::;f-- • * . ..- ,.. ? r--'< i'-..--; .. 

[0055]--With the gestalt of this operation, the insulating layer 11 which touches magnetic pole partial 18a of a lower 
magnetic pole layer and this forms a flat field in the record gap layer 9 side. Moreover, the position of the border 
ar a of magnetic pole partial 18a and an insulating layer 11 turns into the throat height zero position TH0. Moreov r/ 
with the gestalt of this operation, the root of the apex section formed of the photoresist layers 13 arid 15 for 
insulating coils 12 and 14 is arranged in the pneumatic bearing side 20 rather than the throat height zero position 
TH0 in the position i left 2-3 micrometers to the opposite side, for example: 

[0056] The border area of magnetic pole partial 1 6a of the up magnetic pole layer 1 6 and yoke partial 1 6b is 
arranged on the position 9 which counters the flat field formed of magnetic pole partial 18a of a lower magnetic pole 
layer, and an insulating layer 1 1 , i.e., a flat record gap layer. With the gestalt of this operation, especially the border 
area of magrietic pole partial 1 6a of the up magnetic pole layer 16 and yoke partial 16b is arranged in the position 
TH0 corresponding to the border area of magnetic pole partial 18a of a lower magnetic pole layer, and an insulating 
layer 11, i.e., a throat height zero position. u-:^ 
[0057] Moreover, with the gestalt of this operation, to the edge of magnetic pole partial 16a, the edge by the 'side of 
magnetic pole partial 16a of yoke partial 16b of the up magnetic pole layer 16 made the predetermined angle, and 
has spread to the crosswise outside. As for a predetermined angle, it is desirable that it is 90 degrees substantially. 
Here, the design value in the case of patterning of the tip magnetic pole layer 16 is a meaning of 90 degrees, and "it 
is 90 degrees substantially" contains, when it shifts from 90 degrees somewhat by collapse of a photoresist pattern 

[0058] Thus, with the gestalt of this operation, since the border area of magnetic pole partial 1 6a of the up magnetic 
pole layer 16 and yoke partial 16b is arranged on a flat field, magrietic pole partial 1 6a which determines recording 
track width of face can be formed with a sufficient precision. Moreover, since the position of the border area of 
magnetic pole partial 16a of the up magrietic pole layer 16 and yoke partial 16b has separated' about 2-3 ; ; ■ - 
micrometers from the root of the apex section, influence's of the reflected light of the direction of slant from the 
apex section in a photolithography process to the photoresist pattern for forming magnetic pole partial 16a and a 
longitudinal direction decreases/ and becomes possible [ forming magrietic pole partial 16a with a sufficient precision 
also from this point]. Therefore, according to the gestalt of this operation, even if recording track width of face 
becomes small less than [ submicron ord r or it ], exact control of magnetic pol width of fee is attained; ; 
[0059] mor over — the g stalt of this op ration — th edge by th side of magnetic pole partial 1 6a of yok partial 
1 6b of th up magnetic pol layer 16 — th dg of magri tic pol partial 1 6a — r c iving — a pred t rrhin d angl 
— 90 d grees was made preferably and it has spread to the crosswise outsid Thereby, according" to th g start of 
this operation, when magnetic pole width of fac is made small, more exact control of magnetic pole width of face is 
attained. Th reason is explained below. 

[0060] In case the up magnetic pole layer 16 is formed, according to a photolithography process, using a mask, a 
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photor sist is exposed alternatively and carries out patterning. In this case, the reflected light of the direction of 
slant from the apex section and a longitudinal direction had become a problem conventionally. With the gestalt of 
this operation, [ near the throat height zero position THO ], the up magnetic pole layer 1 6 is formed so that th edge 
may spread on the crosswise outside. Therefore, the great portion of reflected light of the direction of slant from 
the apex section and a longitudinal direction can reduce the influence which it has on the fi Id for stopping reaching 
to the field for forming magnetic pole partial 16a ? and the reflected light of the direction of slant from th apex 
section and a longitudinal direction forming magnetic pole partial 16a from the position of the edge which spreads on 
the crosswise outside. Consequently, it can suppress that the width of face of the photoresist pattern in the field 
for forming magnetic pole partial 1 6a spreads. 

[0061] Thus, according to the gestalt of this operation, when magnetic pole width of face is made small, magnetic 
pole partial 16a which has fixed width of face can be formed with a sufficient precision. 

[0062] Moreover, throat height is decided by the gestalt of this operation in the border area of magnetic pole partial 
18a of not the photoresist layer surrounding a coil but a lower magnetic pole layer, and the insulating layer 11 using 
the alumina etc. Magnetic pole partial 18a can be correctly formed by patterning for example, by the galvanizing 
method. Therefore, throat height can be made uniform about two or more head elements arranged by the single tier 
within the wafer. Moreover, magnetic pole partial 1 8a does not expand in the case of heat treatment of the 
photoresist iayer for insulating a coil. Furthermore, since the circumference is enclosed by the insulating layer 11, in 
case magnetic pole partial 18a *f**=Mc**** s by ion milling, magnetic pole partial 18a does not deform it for the se d 
layer of a coil. Therefore, the position of the border area of, magnetic pole partial 18a and an insulating layer 11 is. 
not changed. Thus, according to the gestalt of this operation, even when the throat height of submicron order or the 
order not more than it is required, it can become possible to form throat height with a uniformly sufficient precision, 
and the yield of a product can be raised. 

[0063] Moreover, according: to the gestalt of this operation, since the border area of magnetic pole partial 16a of the 
up magnetic pole layer ; 16 and yoke partial 16b has been arranged in the throat height zero position THO, volume of 
a magnetic layer [ near the throat height zero position THO ] can be enlarged, and it becomes possible to prevent 
the saturation of magnetic flux / near the throat height zero position THO ]. Therefore, according to the gestalt of 
this operation, when magnetic pole width of face is made small, sufficient oyerr-writing property can be acquired. 
Without saturating magnetic flux on the way by forming magnetic pole partial 16a of the up magnetic pole layer 16,. 
and magnetic pole partial 18a of a lower magnetic pole layer especially using high saturation-magnetic-flux-density 
material, a ( magnetic .pole portion ; .can be reached effectively and an efficient recording head with IrtUe loss of 
magnetomotive force can be realized. r , , . : 

[0064] Moreover, according to the gestalt of this operation, since the detailed up magnetic pole layer 1 6 can be . 
formed in one layer, a manufacturing cost can be reduced. 

[0065] Moreover, since the insulating layer .1 1 of the inorganic system from which thin and suffice isolation , 
voltage, is obtained is formed between coils 12 and .14 and the .yoke portion ,8 of a lower magnetic pole layer 
according to the gestalt of this operation, whiie the insulation between coils 12 and 14 and a lower magnetic pole, 
layer can be raised and can do the yield, the leakage of the magnetic flux from coils 12 and 14 can be 

reduced/; ^ , •--....<■•■. 

[0066] By the way, the distance betweea the periphery edge of a coil and a throat height zero position was large by 
existence of the ramp of a photoresist pattern which is arranged .. conventionally at the coil bottom and determines 
throat height On the other hand, according to the gestalt of this operation, since the coil 12 is formed on the flat 
record gap layer 9, there js^rio. bird clapper greatly [ the distance between the periphery edge of a coil and a throat 
height zero position ] as mentioned above. Therefore, according to the gestalt of this operation, magnetic-path ... 
I ngth can be shortened and it becomes possible to shorten magnetic-path length about 20% [ the case where they : 
photoresist pattern, which determines throat height as. the coil bottom exists ]. Consequently, it becomes possibl t 
raise a RF^property. ; , : Wv ■->.■{. ' ■ - • 

[0067] With reference to [the gestalt of operation of the 2nd of this invention] next drawing 9 , or drawing 12 , th 
gestalt of operation of the 2nd of this invention : is explained.. In addition, in drawing 9 or drawing 12 , (a) shows a . > 
cross section perpendicular to a pneumatic bearing side, and (b) shows the, cross section parallel to the pneumatic 
bearing side of a magnetic pole portion. - I . fY: ... . ,v v.- :i 

[0068], As shown in drawing 9 by the manufacture method of the thin film magnetic head concerning the gestalt of ; .; 
this operation, the process fto formation ,of the yoke portion. 8 of a lower magnetic pole layer is the same as the ;: 
gestalt of the 1 st operation, In the gestalt of this operation, _as shown in drawing 10 after that magnetic layer 18b r / 
for magnetic pole partial 18a of a lower magnetic pole layer and magnetic-path formation by the magnetic material is 
alternatively formed by the thickness of 2.0-2.5 micrometers, on the yoke portion 8. 

[0069] Next, insulating-layer 1 1a which consists of an alumina, is formed on the yoke portion 8 at the thickness of 
about 0,3-0.7 micrometers. Next, the.thin film coil 12 of the 1st layeris formed on insulating-layer, 11 a at the 
thickness of 1.5-2.0 micromet rs. Next, the insulating layer 11 which consists of an alumina is formed in the whole 
by th thickn ss of about 3-5 micrometers. Next, for xampl by CMP, an insulating lay r 1 1 .is ground and 
flattening of th front fac is carried put until magn tic pol partial 18a and magnetic layer 18b are exposed. With 
the gestalt of this operation, the position of the border area of magnetic pole partial 18a and insulating-layer 1 1a 
turns into the throat h ight z ro position THO. 

[0070] N xt, as shown in drawing 1 1 , the record gap layer 9 which consists of an insulating material is formed by 
v the thickness of 0.2-0.3 microm t rs on an insulating layer 11, magnetic pole partial 18a, and magnetic layer 18b. 
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Next, for magnetic-path formation, in the portion on magnetic layer 18b, the record gap layer 9 is ********** ed 
partiaHy and a contact hole 1 9 is formed. Next, the thin film coil 14 of the 2nd layer is formed on the record gap 
layer 9 at the thickness of 1.5-2.0 micrometers. w 
[0071] Next, as shown in drawing 12 . a photoresist lay r 15 is formed on the record gap layer 9 and a coil 14 at a 

££^S£Z££ ,n order to cany out flattenir,g of *• photoresist layer 15 top - * at *• 

[0072] Next, the up magnetic pole layer 16 which consists of a magnetic material for recording heads is formed on 
the record gap layer 9 and a photoresist layer 15 at the thickness of about 2-4 micrometers. Besides the section 
3,f N C *°'! ' ayer 16 contacted magnetic layer 18b through the contact hole 19, and is connected magnetically 
? ™ T°* g3P J ayer ,S altemative, y **********ed by dry etching by using the up magnetic pole layer 
16 as a mask. Next rt considers as trim structure as **********s about about 0.3-0.6 micrometers alternatively 
and showed magnetic pole partial 18a of a lower magnetic pole layer to drawing 12 (b). for example by argon ion 
Skn^9°n ?n 6 UP mag ? t,C S°' e ' ayer 16 ' ^coat layer " which consists of an alumina is formed in the 

Seated LTt f m ' C Tp 'XT"* ° f ^ faCe iS Carried OUt and the Pad f0r °'e<*r6tfes which is not 

illustrated on it .s formed. F.nally. pol.sh processing of a slider is performed, the pneumatic bearing side of a 

operation iTcompfeted ^ ^ hMd fe formed ' and magnetic head concerning the gestalt of this ! 

[0074] Also in the gestalt of this operation, the up magnetic pole layer 16 has magnetic pole partial 16a arranged at 
a pneumatic beanng s.de side, and yoke partial 16b arranged in the position which counters coils 12 and 14 The 
configuration of magnetic pole partial 16a and yoke partial 16b is the same as that of the gestalt of the 1st 
operation. 

[0075] With the gestalt of this operation, magnetic pole partial 18a of a lower magnetic pole layer and insulating 
layers 1 11a and 11 form a flat field in the record gap layer 9 side. Moreover, the position of the border area of g '■ 

C f P t u Pa 3 !- 18a * T d OT8ula «"«- , ayer 11a turns into the throat height zero position TH0. Moreover, with th 
gestalt of this operation, the root of the apex section formed of the photoresist layer 15 for insulating a coil 14 is 
arranged wrth the pneumatic bearing side rather than the throat height zero position TH0 in the position left 2-3 
micrometers to the opposite side, for example. 

[0076] The border area of magnetic bole partial 16a of the up magnetic pole layer 1 6 and yoke partial 16b is 

ZTr S 0 " 9 rt"* C J °" nterS the flat fie,d fomed of ma e" etic Pole partial 18a of a lower magnetic pol 

layer, and insulating layers 1 la and 11 . 'Lei; a flat record :gap layer With the gestalt of this operation, es 
border area of magnetic pole partial 16a of the up magnetic pole layer 16 and yoke partial 16b is arranged in the 
position THO correspond.ngto the border area of magnetic pole partial 18a of a lower magnetic pole layer arid • 
insulating-layer 11a. i.e., a throat height zero position. _ ~ 

^llitwZf^^ e^alt of this operation, since the height of the apex section becomes low compared with 
the gestalt of the 1st operation, rt: becomes possible to form the up magnetic pole layer 16 with a more sufficient^ 
precision. . i-. ■ « 

[0078] Moreover, according to the gestalt of this operation, since the record gap layer 9 and the insulating layer 11 
which can be formed by arbitrary thickness can be inserted between the coil 12 of the 1st layer, and the coil 14 of 
the 2nd layer, isolation voltage between these coils 12 and 14 can be enlarged ° 
[0079] Moreover, since according to the gestalt of this operation the detailed up magnetic pole layer 1 6 can be 
£™ d m one layer while there are few CMP processes, a manufacturing cost can be reduced 
X^^^ cP-tion. and the effect are the same as the 

Sll 1 " add ^r f 8 JT ntl0n iS ? 6t " mited to of eac " above-mentioned implementation,; but various 

change ,s possMe fort For example, .n the g^lt' of each ab^e^iiritlbned implementatidri. althbugh the- up 
sTpSelaye'r ° " ° ne layer ' you may form magnetic pole partial 16a and yoke partial 16b iri a 

]£}?J%!^^ thin film magnetic 

head of the structure^which read to the base side, formed MR element of business, and carried out the laminating of 
^duotion-type MAG sensing element for writing on rt, you may make this built-up sequence reverse. ' 
L0083J That is. rt may wnte ,n a base side, the induction-type MAG sensing element of business may be formed, arid 
MR element for reading may be formed on ft. Such structure is realizable by forming in a base side by using as a 
tew rmagn^c pole: lay* the magnetic film which has the function of the up magnetic pole: layer sh<L in the 
th« twf ab0Ve " mfe '? t ,6ned implementation for example, and forming the magnetic film which has the function of 
the lower magnetic pole layer rt was indicated to the gestalt of the above-mentioned implementation that countered 
tZ „f magnetic pole layer through a record gap film. In this case, it is desirable to make the up magnetic pole 
layer of an induction-type MAG sensing element and the lower shield layer of MR element make it servfa double 
purpose. '-.f 

[()0M] In addidoh.'rt isrdeslrabr to us' the bas in which th crevice was formed, in such th thin film magnetic 
head of structur . And the s,z of th thin film magnetic head itself can be further r duction-ized by form£g Z 
coil section in the crevice of a bas . - ; \. * 

[0085] Furthermore. It is good also considering all th insulating layers form d as a different gestalt betw en each 
thin film coil which constitutes the coil section of an induction-type MAG sensing element as an inorganic insulating 
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[008?] Moreover, this invention can be equipped only with an induction-type MAG sensing element, and can apply it 
also to the thin film magnetic head which performs reading and writing by this induction-type MAG sensing element. 
[0087] 

[Effect of the Invention] As explained above, according to the manufacture method of the thin film magnetic head 
according to claim 1 to 8 or the thin film magnetic head according to claim 9 to 1 7 While the 1 st magnetic pole 
portion and insulating layer of a magn tic layer determine throat height, [ 1st ] The 2nd magnetic pole portion which 
has the width of face which forms a flat field and d termines recording track width of face as a gap layer side, Since 
the border area with the 2nd yoke portion which has larger width of face than the 2nd magnetic pole portion has 
been arranged in the position which counters the flat field formed of the 1 st magnetic pole portion and insulating 
layer When magnetic pole width of face is made small, while becoming possible to acquire exact control of magnetic 
pole width of face, and sufficient over-writing property Since the 1st magnetic pole portion and insulating layer 
which form a flat field determine throat height, the effect that exact control of throat height is attained is done so. 
[0088] Moreover, since the edge by the side of the 2nd [ of the 2nd yoke portion ] magnetic pole portion makes a 
predetermined angle and it was made to spread to a crosswise outside to the edge of the 2nd magnetic pole portion 
according to the manufacture method of the thin film magnetic head according to claim 2 or 3 or the thin film 
magnetic head according to claim 10 or 1 1, the effect that exact control of magnetic pole width of face is attained 
further more is done so. 

[0089] Since the predetermined angle was especially made into 90 degrees substantially according to the 
manufacture method of the thin film magnetic head according to claim 3 or the thin film magnetic head according to 
claim 11, the effect that exact control of magnetic pole width of face is attained much more is done so. 
[0090] Moreover, according to the manufacture method of the thin film magnetic head according to claim 6 or the 
thin film magnetic head according to claim 14, since the 2nd magnetic pole portion and the 2nd yoke portion were 
formed in one layer, the effect that a manufacturing cost can be reduced is further done so. 



[Translation done.] 
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